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GENERAL INFORMATION

SYSTEM OPERATION

The precipitation sampler collects dry and wet precipitation in two 3.5 gdlon
plastic buckets. The dry precipitation bucket is shipped directly to the laboratory
for andyss of the contents. The wet bucket contents are anayzed on Site for
precipitation volume, pH, and conductivity before the contents are shipped to the
laboratory. At the laboratory, the bucket contents are anadyzed for pH,
conductivity, sodium, potassum, cacium, magnesum, ammonium, chloride,
nitrate, and sulfate.

PHYSICAL DESCRIPTION

The precipitation sampler conssts of an duminum table, two 3.5 gdlon plagtic
buckets, movable lid, thermistor heated rain sensor, and motor. During dry
westher, the lid covers the wet bucket dlowing dry precipitation to accumulate in
the dry bucket. When water strikes the thermistor sensor, the motor starts,
moving the cover from the wet to the dry bucket, alowing the rain to accumulate
in the wet bucket. The wet bucket is exposed until the water evaporates from the
thermistor sensor, causing the lid to move from the dry to the wet bucket.

CAUTIONS

1. Avoid contamination of the sample buckets at dl times. Evena
fingerprint on the ingde wal of the bucket can cause erroneous anayses
of theions. It is recommended that personne wear clean lab gloves when
handling the buckets. In addition, do not exhde into a container, Snce the
human breath contains ammonia
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SAMPLING PROCEDURE

SAMPLING FREQUENCY

The wet sde bucket should be changed every Tuesday at 9:00 am. Thedry sde
bucket is changed every eight weeks on Tuesday at 9:00 am. If itisraining, the
changing of the buckets can be delayed up to 24 hours.

NOTE: Inheavy show conditions, the wet Sde bucket may fill up with snow.
Replace the filled bucket with an empty bucket and alow the snow to thaw.
Combine al of the thawed bucket samples for the week and analyze asthe
weekly sample.

NOTE: Inheavy rain conditions, the bucket should be replaced before the bucket is
completely full (gpproximately 9 inches of rain). Each bucket will be treated
as a separate weekly sample and should be documented accordingly.

CHANGING SAMPLE BUCKETS

NOTE: Where physicdly possible, gpproach the collector and work from the
downwind Sde to prevent windblown contaminants from entering the
bucket.

1. To change the wet side sample bucket, short out the sensor by placing acoin
across the sensor face.

2. Takeaclean lid fromits plastic bag and cap the old bucket, fastening the lid
with masking tape.

3. Remove the capped bucket from the collector.

4, Remove the short from the sensor and clean the underside of the sampler roof
with digtilled or deionized water and/or wipe with a clean lab tissue.

5. Clean the sensor grid with didtilled or deionized water. If necessary, use a
toothbrush and detergent to remove the dirt film.

6. Inspect the dry side bucket for wet precipitation, which is evidence of possible
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callector mafunction. If thereisamafunction, ascertain the source and report it
on the report form (Figure N.1.1.1).

7. Label the new bucket dry sde or wet Sde, time and date of ingtdlation, and Ste
name and number.

8. Install bucket and remove the sensor short, if used.

N.1.1.3 RAIN GAUGE DATA

1. Change the rain gauge chart every Tuesday morning a 9:00 am.

2. Record the amount of daily precipitation in the field observation area of the
Sample Report Form (FiguresN.1.1.1 and N.1.1.2). Record the type of
precipitation R = Rain, S= Snow, M = Mixture, and U = Unknown) for each
day.

3. Add the daily amounts to obtain the week’ s total and record.

NOTE: Occasondly, meteorological conditions such as fog, dew, and
mist can trigger frequent lid openings without collecting a
measurable amount of precipitation. These conditions can be
recognized from the event record on the rain gauge chart and are
identified as cycling. When cycling occurs and there is no
precipitation recorded for the week, rinse the wet bucket with
250 ml of didtilled water. Treet the rinse asanormd sample by
measuring pH and conductivity and shipping the remaining sample
to the Centrd Laboratory. |dentify the sample asarinse on the
report form (ADD-17).

N.1.1.4 FIELD SAMPLE PROCESSING

NOTE: Buckets sometimes contain foreign objects such as insects, feathers, bird
droppings, etc. Never attempt to remove any contaminant from the bucket.
Identify the contaminant on the sample report form.

1. Dry-Side Buckets
For dry-side buckets, sed the bucket, label, and ship to the Centra Lab in the

box in which the bucket was received. See Section N.1.2.3 for labeling and
shipping informetion.
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Wet-Side Buckets - No Precipitation

a

Rinse the old bucket with 100 ml of didtilled water. Measurethe
conductivity of the rinse water (see Section N.1.2.1) and record on
the report form as rinse water conductivity.

NOTE: Onthefirg Tuesday of every month during the dry season, if
there is no sample in the bucket, rinse the old bucket with
250 ml of didtilled water. Measure the conductivity of this
rinse and send the sample to the laboratory usng the same
procedures as for asample. Be sureto enter “no
precipitation” on the report form and return the form to the
Central Laboratory.

Enter “no precipitation” on the report form and return the form to
the Central Laboratory.

Clean the bucket, if necessary, (rinse water conductivity must be
<2.0 n¥/cm), dry, and store for future use (see Section N.2.0.1 for
detailed cleaning indructions).

Wet-Side Bucket - With Precipitation

a

Allow any snow or icein the bucket to melt completely and attain
room temperature (25°C + 5°C) before proceeding.

Wipe the outside of the bucket dry.

If the bucket has more than 2000 ml (0.5 inches) of water, rinse the
graduated cylinder with gpproximatdy 200 ml of sample. Notethe
exact amount of the rinse volume before discarding.

Pour the total contents or the remaining contents into the graduated
cylinder and record the total volume, including rinse volume, on
the report form.

If large capacity (10 kg) solution balance is available, determine
the volume using the following procedure:

1) With the balance levd, adjust to zero (see manufecturer’s
ingructions).
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Before placing the new wet-side bucket into the collector,

weigh the bucket, without the lid, to the nearest gram.

Remember to avoid any contact with the bucket’ s inner surface.
Record the weight of the empty bucket.

After sampling, tap the lid to knock off any water drops from
the ingde surface into the bucket. Wipe off water drops and
any other materid off the outsde of the bucket.

After the balance has been zeroed, weigh bucket, without lid, to
the nearest gram. Record weight.

Subtract theinitid weight of the bucket from one sample weight
to obtain the rain sample weight.

Record the sample weight in the volume “space” of the ADD-
17 report form and check off the “bucket measurement” in
grams.

Multiply the obtained volume by 0.0006 to calculate the “inch
equivaent volume’. Record the vaue on the ADD-17 report
form.

If the tota volumeislessthan 100 ml (150 ml for large cord cdlls),
transfer the tota volume to a clean polyethylene bottle, freeze the
solution, and ship to the Central Lab as per Section N.1.2.3.

If the volume is >100 ml, save a minimum aiquot for your conductivity
and pH measurements. Trandfer gpproximeately

100 ml to the clean 120 ml polyethylene battle after rinsing the bottle
with some of the sample. Allow 10 ml spacein the bottle for
expansion. Process the sample and ship to the Centrd Lab as per
Section N.1.2.3.

Clean the bucket for future use (see Section N.2.0.1). Be sure the
find rinseislessthan 2 ng'cm.
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FigureN.1.1.1
Acid Deposition Report Form - Side A



Volumell
Section N.1.1
Revison 2
January 10, 1986
Page 6 of 6

INSTRUCTIONS FOR COMPLETING ACID DEPOSITION FORM
SAMPLE IDENTIFICATION: :

A Uppsd Laft Slda.  Enter the ARB station nama, sgency resporisible for station operation, the neme of the station cparrios and
the dete that the deis was recorded onio thia form, Record the appropriats numbsara for the date snd time for starting snd fopping
the sempling.

B UpperRAight Sids. Encodsths ARB county code and site numbers, agency code, and praject numbsr. Record tha depastian typa
10 = Dy, W = Weit] #nd sampling interval (W = Waakly, D= Eight Waek, £ = Event. 7 = Nonstandard). Tha Actian Code should be
filbesd ot weith the follewing codes:

1 - W amisting data is 1o be Deletsd

2+ If nrw clata is to be Entersd on the bank

3- It mmimting dats is 19 ba Ravissd
For dmia to be Deieted or Revised, complase the top and appropriste dats section of the naw dats sheet and sots the ressan for the
change in the OTHER Remaris ssction on 1M front of tha form.
Nows 1: The ARE sesignas the ARE station name, county and site number. sgency code snd project numbsr upen subminsl o

ARB siwe information forma by the reporting agency.

Mots 2 Remark refers 1o the sopropeiste tetter listed o1 the bottom of this page.
The Bedy ol the form consisis of lour parts. the Fisld Observation ares, the Lab Observation arga, e Summaery ol lon
Concenirations ssea. snd Remarks sren. The Fisid Observatian ares is 1o be filled aut by the feld sperstors. The Lab Observaton
Area should be filled out by ceniral lab parsonnel as should the Summary of lon Concentrations ares. The Aamarks ares should be
filled out by all personnel as necesiery
H remarks sre included, the sppropnate code should be placed in the box on the Tront of the form for this purpose. Mlaase swoid
OTHER Ramarks if possible. i supplies sre nesded, write requests in spacs provided ot the bottom of 1he larm.

FIELD OBSERVATION AREA:

RAIN GAUGE:

Pracigitation Typs and Amount. Record the type (R« Rain, S = Snow, M = Micurs, U = Unknown] snd smount of pracipatation in
inches for svery day of ihe weei. Record the totel amount of precipitation fin inchas] for the samgle, using rain GELGS EEUME oniby.

WET BUCKET

Buchet Measuremant. Record ths velume [mis| ar wasght igm] of the precpitation samplE in the spece provided. Multiply the
buckei measurement By § conversion facter of 0.0006 10 delerming the 1otal inchas of precipitation collecied in the buctet, and
record tha results. B buchet volume ia less than 100 mi ship sntir s sampis to Cemrel Labor s ary

COMDUCTANCE
Mansure snd record the conductance of distilied wame Maasurs and record the conduciance of the standard, calculale the

eorrection facior Measure and record the conductance of 1he sampls. multiply By [Re sarsction Isctar and record Corracied
Conductancs

-1
Messure and record the pH of e check sample, and the precipitation sampls.

The isk anaiys: should sign and sner the date of snalysis, snd snted the ARB instrumen fumbars of the pH m&er snd
conductivity meter

TEMPERATURE
Maasure and record the iIsmperaturs (*C| of the Sample, pH Check sample and the Conductance Standard.
LABE DESEFRVATION AREA
Fallow the procedures outlingd under Field Obsarvation Arss above.
SUMMARY OF 10N CONCENTRATIONS
Recordthe ARE meihod code (svsilable fram Air Quality Data Section|. tha concantration in the unis i Cated, and the remarks

numbe: 11 spproprisne lor sach ion analyred For on conceniraions Salow tho detecison limil, record the datectiaon imi praceded
by Y Record the analyst's signature and date of ansyvisis

MNate 3. ARA mehod 2odes (see Code Taole 4*)
REMARK CODES  (Pleass iry 10 confing remarks 1o 1he codes listed |

Sampls not snabyoed
OTHER . Explmin breafly an Hon of foem

Ruin gauge mallunczion

B Condensation from dew ar fog on sample G Insulfician tample volume
B Ssmaler matfunction H. Samgle from NADP zite

€. Sampier ot in operaton I Aversgs of multiple ansbysi
D Ssmpls lom 4. Walddity in question

E. Semgle imnisd K. Pemeasured valus

F L

z

"'Tlh_lll anid pdditicnal Guidalines flor coding asr quslity data can be lound in the ARE publicatien A Momnorang Cuslicy Assurancs,
Voluma 1" baginning with Chager 2.0.2 1

ADD AT R T T oW

FigureN.1.1.2
Acid Deposition Report Form - Sde B
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N.1.2 FIELD SAMPLE ANALYSES

NOTE: Before making any conductivity or pH measurements, dlow dl
solutions, including standards and sample diquots, to equilibrate to
room temperature (25°C + 5°C). Keep solution covered to prevent
contamination.

N.1.2.1 CONDUCTIVITY MEASUREMENT

The following ingtructions are based upon the Y dlow Springs Modd 31. If your meter
is different, consult the manufacturer’s manud for ingructions for zeroing and cdibration
and go to Step 2e.
1 Cdlibrate the conductivity meter asfollows:
a Remove the 2-dotted head screws from the Sides of the instrument and
4 gmilar screws from the bottom and then lift the instrument out of the
case.

b. Pug the ingrument into a power source, st the Function Switch to the
line pogition, and dlow 5 minutes warm-up.

C. Set the Range Switch to the x 1000 Ohms position and the Sengtivity
control to its maximum setting (full clockwise).

d. Connect the precision resistors caled for below to the HI and LO
Terminds of the ingrument.

NOTE: A high precison resstance box, suichasaGR or ESl, is
recommended for accurate cdibration. If thisisnot
available, resstors of 2K, 10K, 20K at +.25 percent
accuracy may be used for basic cdibration.

e Adjust the Drive control for adid indication of 2.0.
f. Set 2000 ohms on the decade resistance.

s} Adjust the LO control on the rear of the assembly until the shadow on
theindicator tubeis a maximum.

h. Adjust the Drive control for adid indication of 20.0.

i. Set 20,000 ohms on the decade resistance.
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B Adjust the HI control on the rear of the assembly until the shadow on
the indicator tubeis a maximum.

k. Repesat sepsf through | until the shadow is a maximum for both
setings.

l. Set 10,000 ohms on the decade resistance.

m. Adjust the Drive control until the shadow on the indicator tubeis at
maximum,; the dia should be reading within 2 minor divison of 10.0.

n. If the did reading is not correct, re-check cdlibration stepsf through j.
Operation
a Connect the instrument to power source.

b. Set the function switch to the “ling” pogtion and dlow 5 minutes for
warm-up.

C. Connect the conductivity cell leadsto the HI and LO termindls.

d. St the sengitivity control to minimum.

e Rinse the cdl, ingde and out, three times with d/d water, discarding
eachrinse.
f. Shake off excess water on the cdll, then immerse into digtilled/deionized

(d/d) water. Be sure to remove any air bubbles that may form in cell by
moving cdll up and down.

o] Rotate the range switch to the “ XI mMMHO” range (d/d water will have
a conductance between 1 and 10 “nMHO/mSemans/cm).

h. Adjust drive control until the longest shadow has been reached.

NOTE: “Shadow” meansthe area of the eectron ray tube which
isnaot lit.

I. If necessary, adjust the sensitivity control until the edge of the shedow is
short and well defined.
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Read the value and record it in the “Ditilled Water” space on the
report form.

Removethe cdl and rinse asin 2.e, shake and place into conductivity
standard solution. Rotate the range switch to “X10 nMIHO” sincethe
standard is greater than 10 mMMHO, but less than 100 mMHO.

Proceed asin paragraph 2.h through 2.i.

Read the vdue and then multiply by the value indicated on the range
switch to get the value of the standard. Record the vaue in the space
marked “ standard measured” on the report form.

Removethe cedl and rinse asin 2.e. Run through paragraph 2.h through
2. for the rain sample. Depending on the sampl€'s conductivity, the
range switch may be on “X1 nMHQO” or “X10 MMHQO”. Record the
vaue in the space marked “ standard measured” on the report form.

Cdculate the “sample corrected” conductivity using aratio technique as
shown on the report form.

Set function switch to “off” and store the conductivity cdl in d/d water
until the next use.

pH MEASUREMENT

The following ingtructions are based upon a Fisher Accumet pH Meter
Mode 805. If your meter is different, consult the manufacturer’s manua for

indructions.

Precautions;

If ssmple diquot is used for both conductivity measurement and
pH measurement, perform the conductivity messurement fird.

Store the pH check sample in the refrigerator. Trandfer diquot to two
measurement containers, cover, and alow it to equilibrate to room
temperature (25°C £ 5°C) before measuring firs. Use one diquot for
temperature measurement; the other for pH.

The sample, pH check sample, and pH buffer solutions should al
be at room temperature (25°C + 5°C) before measuring pH.
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- For new dectrodes, condition the dectrode in ditilled water or
pH 7 buffer for at least eight hours at room temperature.

Power Up/Test: When the 805 is connected to an AC outlet a saif-test
sequenceis performed. A series of numbers and messagesisdisplayed. The
numbers “187” and “13.00” are related to internal caibration check points.
Norma messages will be test and ok. Should there be a mafunction, numerica
vaueswill be different and a second message will read Cd.

Side the rubber deeve off the hole on the upper part of the electrode. If the
electrolyte solution is lower than one inch below the hole, top off the potassum
chloride dectrolyte solution to just below the hole after the measurements are
made.

Rinse the dectrode thoroughly usng multiple rinses of didtilled water (be sure to
rinsethetip).

Gently blot the electrode tip dry with absorbent lab wipes (Kim wipes).
Immerse the eectrode in an diquot of the pH 7 buffer making sure the eectrode
does not contact the vessal bottom and that the electrode junction is covered.
Swirl the solution gently and let and three minutes for equilibrium.

To make atwo point standardization Cd, pressthe “STBY/MEAS’ key to
place the 805 in measurement status.

NOTE: Theingrument'sdefault mode is millivolt messurement.

Press the MODE key once to place into the pH measurement mode (pH and
then anumeric vaue).

Press“TWO POINT CAL”, display will read (“BOF” aternately with
“ZERO")>

Key in the buffer vaue (7.00, decimal places optiond).
Pressthe “ENTER” key to Store the displayed data into the memory.
Display: MV1 dternateswith dectrode potentia. Check that MV vdueis

congtant, then press“ENTER” key to store data into memory.
After MV vdue is entered a temperature vaue is requested.
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Rinsethe ASTM thermometer with distilled water, dry with an asorbent lab
wipe and insert into the buffer solution. Reed the temperature from the
thermometer and key in the value (“SMP T” dternates with 0000); pressthe
“ENTER” key to ore the datainto memory.

Repeat Steps 3 to 11 with the pH 4 buffer solution. The display of the meter
will dternately show “BUF 2" and, “0".

With meter in pH measurement mode, repeet steps 3, 4 and 5 with the “ check
sample’ and the precipitation sample. Record on readings record sheet. With
the ASTM thermometer, confirm that the temperature of the “check sample”’
and the precipitation sample were within 0.5°C if the buffer samples. If the
temperatures are not within 0.5°C, dlow further equilibration time for the
aiquot, and repest the cdlibration and measurements.

NOTE: The check sample measurement is aquality control check to assure
that the pH measurement is a reasonably correct value.

Discard dl used solutions.
Clean the dectrode according to Step 3. Cover the eectrolyte vent hole and

store the electrodetip in pH 4 or pH 7 buffer. Change or add water as needed
to the buffer solution to make up for evaporetion.

SAMPLE SHIPMENT

If the field sampleis shipped the same day as collected, freezing is not required. If
shipment is ddayed, then the sample shall be kept frozen (and unfiltered) until shipment
to the lab.

1.

Labd the samples usng a number 2 pencil (bucket or frozen wet sample, as
goplicable) with the following information:

a Station name and number
b. Start and end sampling dates

C. Sample type (wet or dry)
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d. Sample volume or weight.

Ship the sedled bucket or sample bottles (frozen or ambient temp as applicable)
to the Centrd Lab within 24 hours of collection via best method or as sdlected
by the Centra Lab. Use supplied shipping containers for shipment.
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N.1.3 DOCUMENTATION
N.1.3.1 LOG BOOK

Record al problems and actions taken such as equipment changes, procedura changes,
standard solution changes, €l ectrode replacement, etc.

N.1.3.2 RAIN GAUGE CHARTS

1. Mark the charts with sation name and number, dates, and notations for tests,
€etc.

2. Submit charts weekly to the Centra Lab aong with the acid deposition report
form.

N.1.3.3 ACID DEPOSITION FORM

1 Complete the “ Fidld Observation” and “ Site Information” areas of the form,
pressing hard enough to imprint al copies.

NOTE: Theremark code section of the acid deposition sample report from
is used to record any unusua occurrences. Examples of unusua
occurrences are equipment failure, sample contamination, power
outage, dust sorm, and afire in the area. The importance of the
information supplied in the remarks section cannot be over-
emphasized. Careful observation and comments greeily aid in
evauding the vaidity of the sample.

2. Send three copies to the Central Lab and keep the fourth for the Sation’s
records.
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SYSTEM MAINTENANCE

PLASTICWARE CLEANING

1.

2.

If the vessel has only contacted clean rain water, proceed to Step 3.

Rinse the bucket with plenty of tap water. A clean sponge should be used if a
dirty inner surface needs to be scrubbed. If adetergent must be used to
remove a soiled part, use only alaboratory glassware cleaner such as
Alconox.

Rinse thoroughly with distilled water at least three times.

Check the conductivity of the last rinse of every fifth bucket cleaned as per
Section N.1.2.1. Record the conductivity in the log book. The conductivity
should be less than 2.0 ng/cm.

Dry each vesd by placing it upside down on a clean surface in a manner that
ventilation is sufficient for evaporation of water but the inner surface is protected
from dust or other particulate.

When dry, place vessdlsin plastic bags for storage.
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SAMPLER MAINTENANCE

The precipitation sensor should be tested weekly immediatdy after ingaling anew rain
gauge chart. Place one drop of water on the sensor grip. The lid should then expose
the wet Sde container and the event recorder should indicate the sampler has opened.
After saverad minutes the top should return to cover the wet sde container and the event
recorder should indicate that the sampler has closed. Refer to the centra 1ab personne
for information on replacing any of the component parts.

1. Winter operation

a Remove buildup of snow or ice on the sampler lid and sensor grid after
asnow event.

b. If necessary, encase thelid in plastic sheeting to prevent the arms from
freezing to the table.

C. If necessary, request and then attach a peaked roof to the lid to prevent
buildup of snow. Once ingtdled, the pesked roof should remain on the
sampler year round.
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N.2.2 RAIN GAUGE MAINTENANCE

1 Add antifreeze to the rain gauge pail if required. See manufacturer’s manud for
detals.



